The new S-alkyl thiooxal-1-hydrazono-2-amidrazonium halides 2-4 were synthesized by reaction of the corresponding zwitterionic thiooxalic acid derivatives 1 with alkyl halides in methanol. The structures of compounds 4b and 4d were proven by X-ray structural analysis. Both compounds form an interesting intermolecular network of hydrogen bonds in the solid state.
Introduction
Generally thiocarboxamides and their anions react with alkyl halides in kinetically controlled reactions at the S-atom. With alkylating agents which first form stable carbenium ions, direct Nalkylation was observed. However, in the alkylation reactions of alkane and arene thiocarboxylic acid hydrazides only S-alkylation has been found [1] . 1,4-Dihydrotetrazines were formed by selfcondensation and elimination of alkanethiol from the thiocarboxylic acid S-alkyl ester hydrazonides, which were obtained by reaction of N-unsubstituted thiohydrazides with alkyl halides in alkaline medium [2] . The S-alkylation products of N 2 -mono-and N 2 ,N 2 -disubstituted thiocarboxylic acid hydrazides were thermally more stable [1] . Some years ago we synthesized the new zwitterionic thiooxalic acid 2-amide-1-hydrazide-2-hydrazone (1a) [3] and the methyl (1b) and phenyl derivative (1c), respectively [4] . These compounds are multifunctional building blocks especially for heterocycles [5, 6] . Here we describe reactions of the substances 1a-c with several alkyl halides and discuss some structural data of the new alkylation products.
Results and Discussion
The zwitterionic thiooxalic acid derivatives 1a-c reacted in methanol with several alkyl halides to give the yellow S-alkyl-thiooxal-1-hydrazono-2-amidrazonium halides 2-4 in good yields (Scheme 1).
Scheme 1. Synthesis of the halides 2-4
While the educts 1a and 1b only needed 4 h under reflux to react (Experimental, Method A) the more stable phenyl derivative 1c had to be heated for 12 h (Experimental, Method B). The reaction was performed in the absence of a strong base like potassium hydroxide because compounds 2-4 are unstable under these conditions. The best yields of the products were obtained with alkyl bromides and iodides (Table 1) but not with the corresponding chlorides. Table 2 ) demonstrate that the original conformation in the crystal of 1c [4] is rearranged in these alkylation products. Both compounds form an interesting intermolecular network of hydrogen bonds in the solid state. While the dominating motif in 4b consists of three organic molecules around one iodide with N(3)H(3), N(4)H(4B), N(5)H(5) as donor groups (see Figure 1, Table 3 ), the bromide in 4d is surrounded by four molecules (see Figure 2 , Table 4 ). Each molecule provides another NH function so that all four NH-groups participate in the twodimensional network. A similar structure was already investigated earlier: the corresponding compound S-(methoxycarbonylmethyl)-thiooxal-1-(2-phenylhydrazono)-2-(2-phenylamidrazonium) bromide resulted from the reaction of 1c with methyl bromo acetate [5] . 
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Experimental

General
Melting points were determined with a Boëtius micro heating stage (Carl Zeiss Jena). Elemental analyses were performed with a CHNS-932 LECO analyzer. IR spectra were recorded on a Nicolet Protégé 460 FT-IR spectrometer. Mass spectra were taken on an AMD 402-3 spectrometer (Intectra GmbH). The 1 H-NMR and 13 C-NMR spectra were recorded with Bruker AC 250 and ARX 300
spectrometers. The calibration of spectra was carried out by means of solvent peaks (DMSO-d 6 : δ 1 H = 2.50; δ 13 C = 39.7). The assignment of signals were confirmed by DEPT and two-dimensional correlation spectra.
Method A: Preparation of halides 2
To a suspension of thiooxalic acid 2-amide 1-hydrazide 2-hydrazone (1a) (0.67 g, 5 mmol) in methanol (50 mL) a solution of methyl iodide or 4-nitrobenzyl bromide in methanol (20 mL) was added dropwise at r.t. The mixture was stirred at r.t. for 1 h and then heated under reflux for 4 h. After removing the solvent under reduced pressure a yellow oil was obtained. The addition of a small amount of ethanol gives yellow crystals which were filtered and dried. In case of 2b the unconverted 4-nitrobenzyl bromide can be removed by addition of water (50 mL) to the oil, filtration of the solution and evaporation of the solvent. N-C-N) ; 146.8 (C-4''); 145.1 (C-1''); 130.6 (C-2''); 123.6 (C-3''); 114.1 (S-C=N) ; 34.5 (CH 2 ).
S-Methyl-thiooxal-1-hydrazono-2-amidrazonium iodide (2a)
IR
S-(4-Nitrobenzyl)thiooxal-1-hydrazono-2-amidrazonium bromide (2b)
Method B: Preparation of halides 3 and 4
To a suspension of zwitterionic compound 1b or 1c (3 mmol) in methanol (20 mL) a solution of the corresponding alkylating agent in methanol (50 mL) was added dropwise at r.t. The mixture was stirred under reflux (3: 4 h, 4: 12 h). Then the solvent was evaporated under reduced pressure. In the case of 3 addition of water to the resulting oil and leaving the mixture at 6 °C for 14 days gave yellow crystals. Compounds 4 crystallized during removing the solvent without any further manipulation. The products were purified by recrystallization (3 from ethanol, 4 from water). Purification of 4c was not necessary. 
S-(4-Nitrobenzyl)thiooxal-1-(2-methylhydrazono)-2-(2-methylamidrazonium)bromide (3)
S-Methyl-thiooxal-1-(2-phenylhydrazono)-2-(2-phenylamidrazonium)iodide (4a)
S-Ethyl-thiooxal-1-(2-phenylhydrazono)-2-(2-phenylamidrazonium)iodide (4b)
IR ( 
S-Decyl-thiooxal-1-(2-phenylhydrazono)-2-(2-phenylamidrazonium)bromide (4c)
S-(4-Nitrobenzyl)thiooxal-1-(2-phenylhydrazono)-2-(2-phenylamidrazonium)bromide (4e)
X-Ray structure determinations
Crystals of 4b and 4d were sealed onto glass fibres and mounted on a Bruker P4 automated four circle diffractometer (Mo-K α radiation, λ= 0.71073 Å, graphite monochromator). Prior to the automatic cell determination and data collection routines rotational photos were taken to check the quality of the crystals. The data collection was done in routine ω-scan. Afterwards a Psi-scan was performed in order to do calculations with respect to absorption correction. The structures were solved by direct methods (Bruker SHELXTL) and refined by the full-matrix least-squares method of SHELXL-97 (G. M. Sheldrick, Universität Göttingen, 1997). Non-hydrogen atoms were refined with anisotropic displacement parameters. Important crystal data as well as bond parameters can be taken from Tables 1-4 . Due to the presence of hydrogen donating and accepting groups attempts were made to elucidate the positions of the hydrogen atoms within the NH-groups from the difference maps.
Except the hydrogen at N5 in 4b all other positions could be located. These hydrogen position were refined freely while the rest was refined according to the riding model. 
